Synergistic effect of galantamine on nicotine-induced neuroprotection in hemiparkinsonian rat model.
Recent studies have reported that smokers tend to be less susceptible to Parkinson's disease (PD) and the stimulation of nicotinic acetylcholine receptor (nAChR) is considered to confer a neuroprotective effect. Galantamine is an acetylcholinesterase inhibitor and an allosteric potentiating ligand for nAChRs. However, the effects of galantamine and nicotine on dopaminergic neurons remain unclear. This study evaluated the neuroprotective effects of galantamine and nicotine in a rat 6-hydroxydopamine (6-OHDA)-induced hemiparkinsonian model. 6-OHDA with or without galantamine and/or nicotine were injected into unilateral substantia nigra of rats. Although methamphetamine-stimulated rotational behavior and dopaminergic neuronal loss induced by 6-OHDA were not inhibited by galantamine alone, those were moderately inhibited by nicotine alone. In addition, 6-OHDA-induced neuronal loss and rotational behavior were synergistically inhibited by co-injection of galantamine and nicotine. These protective effects were abolished by mecamylamine, an nAChR antagonist. We further found that alpha7 nAChR was expressed on both tyrosine hydroxylase (TH)-immunopositive and TH-immunonegative neurons in the SNpc. A combination of galantamine and nicotine greatly suppressed 6-OHDA-induced reduction of TH-immunopositive/alpha7 nAChR-immunopositive neurons. These results suggest that galantamine synergistically enhances the neuroprotective effect of nicotine against 6-OHDA-induced dopaminergic neuronal loss through an allosteric modulation of alpha7 nAChR activation.